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were practically coincident with those of the Sacramento 
watershed, but by the close of the month all streams had 
receded to the extreme low-water stages.-N. R. Taylor, 
Local Forecaster. 

The following article waa published in the Pacific Rural 
Press, Decembd 24, 1910, by courtesy of the Chief of the 
Weather Bureau. 

EXPEB-NTS IN FROST PROTECTION. 
By Prof. ALEXANDER G. MCADIE. 

In the Monthly Weather Review for June, 1909, page 224, in a short 
article u n “Frost damage revented by the use of covers,” there is given 
a disc&% of the question kquently asked b fruit growers whether the 
hest or the emoke developed by fir- and ~mudrpes of various frost-fighting 
devieea now in general use prevents the injury, and which is the more 
efacient and economical, other thinge being equal. 

hting by means of cod baskets, oil burners, orchard heatem and 

years with marEd success. Indeed, it may be mid that all of the modern 
methods of frost fighting had their origin in the cooperative work of the 

Froet 
varioue % at er t BE of fuel burners, hae been practiced in California {or 16 

i~ mted-that is, it does not directly and, if indirectly, only to a amall 
degree aid the fruit. The trouble is i t the rate of conduction of heat 

is by convection carried to a level where there is nothing to protect. If 
we could establish horizontal currente at the desired level, the efficiency 
of the heating devices would be greatly increased. Therefore, it seem to 
us that none of the forma of heaters on the market at the resent time do 
a~ effective work as they could be made to do if provided) with auxiliary 
devices in the Shape of fans or flues for directing and delivering heat to the 
spot where moat needed. 

As a reault of considerable experimentation, we have come to the con- 
clusion that open fires or fuel burned in wire baskets, in pots, or in stoves, 
whether wood, coal, oil (crude or Pistillate), 88 used on the ground, will not 
under severe conditions afford absolute protection, especial1 to young 
and tender vegetation. Of cour~e, by doubling the number &t wually 
employed, the degree of protection can be increased. In ordinary prac- 
tice, however, where from 30 to 40 firm or ots er acre are used, a fall in 
temperature to 20” F. and a continuation opthe pow tem eraturea for 4 or 6 
hours will not be offset by the heat provided. The 08 pot is objection- 
able, too, unleee the combustion is perfect, becauee there may be a deposit 
of soot upon the blossom. 

As stated in the Monthly Weather Review, Jun;?, 1909, the ideal method 
of b t  protection would be a combination of a cover device and a heating 
device. Aside from its own value, the cover as an auxiliary to the beater 
permits of an economical use of fuel. By itctelf the cover, when properly 
placed, utilizes the earth’s heat, which, after d l  is said and done, must 
remain the cheapest fuel powible. I t  is of coume the sun’s heat reemitted. 

throug h air is small, and, owing to ascensional currents, most of the heat 

Antifmt cover made of prepared paper. .Weight, 6pounds; area o y d ,  80 
square feat. 

Weather Bureau and the fruit wers in California. In numerous publi- 
cations ieeued by the Weather K a u ,  the whole problem of protection has 
been eo discussed and developed, both with r to the nerd wider- 
lying rinciplee and the special requirements o F $  certain loc ities and indi- 
viduaf cro that vast good haa been accom lished, and the interest taken 
in the worpk now widespryl and of nati?A importance. . 
No one method can be laid doWp as universally the best; and it is plain 

that a device beat suited for cranberries or den truck may not be equally 
applicable for the protection of orongee. %r will the method best suited 
for lemons necessarily be beet for  pear^ or apples. In the cranbe EN- 
tiom draining, cleanng, and eandi are found to be the m&t z c i e n t  
agencies. In the c i t m  fruit beltayeatin devices and (where the fall 
in temperature is not too great) smudging &vices are best. For the pro- 
tection of vines and mall  fruits, nothing is as good as a cover. In each 
locality the grower must determine what method best suits his crop and 

‘“Pg; present article the wri terpea the mult of Bome preliminary 
experiments made during the mon of November, 1910, with antifrost 
cover. Following up the suggestion made in the Monthly Weather Review 
above quoted, also the line of argument given in the Monthly Weather 
Review for July, 1910, p e 1107, it appesl.B that a large amount of the heat 
ueed with oil pots, orcha3 heatem, coal baskets, and especially open fires, 

- -  
Thermograms showing:differencss in ternperatur%HeaVy line &om outside 

temperature. 

The reemitted heat wavea have a wave len from three to four times longer 

tp prevent the eBca e of the heat into space and ere is a L e r  reemis- 
sion. This second-{and sun heat is, as we m&y express it, trapped and 
held where needed. By coneerving this heat we use the very cheapeat 
heat energy that can be obtained, nothwith&mding that ‘the initial coat 
of the cover may be coneiderable. It also furnishes the additional pro- 
tection of ecreening or shieldin the chilled fruit or vegetable t i m e  from 
sudden warming. Of course, &e condition of the plant is all im rtsnt. 
A tree that is backward 0r not in a tender condition will go througoa tem- 
perature change uninjured which would seriously affect another tree in a 
more sensitive condition. I t  has been shown in various papem that the 
expoeure to the sun’s rays in the morning is of t im rtance and that 
the rise in temperature following the fall must%?gu& against. The 
cover lets us do this better than any other device. 

The illustration herewith shows a new form of cover as used in the pro- 
tection of deciduous fruit trees. I t  is also suitable for the protection of 
citrus fruit trees, and, in somewhat modified form, affords a certain pro- 
tection for vines, garden truck, flowem, and ground-crops. The cover 
consists of a reasonably cheap and lightweight matenal 
tou h to withstand out-of-door expure ,  and is m i n p & ~ t ~ t ? ~ ~  
tialfy a paper cover, and the principle, indeed, i~ the eame a~ used by 
many housekeepers and gardenem to mbct favorite plants, namely, 
by covering them with newspapem or eloh. The waterproof paper 
used is of various makes, i u t  in the,illuatration shown w a ~  of the hnd 
known commercially a~ Keepdry. The material can be made in 
double sheets with an intervening air epace, which gives a very high 

than the first wavea. Therefore a suitab P e cover,rfefabl black, 
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degree of protection. For ordinary use a a le la er will s d c e .  In 
the illuetration the covm uaed wei ed 6 pou%s anlpmteeted a surface 

covers can be made in any size. There is a small c e n h l  frame of wood, 
croaa braced, to which the paper is tacked. From the central frame flaps 
of the cloth paper extend, and there are suitable lacing strings provided 
to bring the ends of the fla s together and also to fasten the cover edeea 
to the tree trunk, so that %e cover remains in place should wind a r m  
during the night hours. 

a m  herewith show tho difference in tem erature during 
nighta w h e n x t a  occurred, on the inner and outer ad of the cover. 
The records were obtained by two similar thermographs and show that 
on an average there is a gain of 4 O  F. even where no special effort is made 
to wrap the tree closely. Nor waa the cover placed in position untd 8 
p. m., when of come there had been a considerable loss of heat, except 
on November 19, when the cover waa in place a little before 5 p. xu. 

Prof. E. J. Wickson makes the following editorial com- 
ment on the above paper: 

Mr. McAdie is p“p. back to test out the practicability of saving sun 
heat enough by c echng radiation, which wae perhaps the earlieat hor- 
ticultural recourse, and waa em loyed, as he says in his essay, before 
men thought of the pmibilitv ofheating all out of doors. It is exceed- 
ingly desirable to have this thing accurately niea9ured a3 Professor McAdie 
is doing it. Readera will doubtless be surprised that so much heat can 
be saved by such a slack shelter. Our correspondent who asked recently 
whether he could cover the orange trees nearly as tightly as they do for 
fumigation without inju to the tree, may take from Professor McAdie’s 
demonstration the hint at i t  is not at all necessary to muffle his trees 
to closely to hold the temperature up enough degrees to avert frost. If 
she proposition works out as well as the preliminary experiments promiae, 
there will remain, of course, much to be done in the way of contriving 
covers which will be in themselves cheap and cheap also in their handlin 
In this line the California inventive genius may be expected to W O ~  
aq great triumphs as i t  has in other phases of fruit protection. While 
the matter is still in ita experimental stage, many of our readers may like 
to undertake experimenta with various covers and give us their results 
for publication. 

of 80 square feet, which area cod P be extended to 80 s uare feet. The 

The therm 

FOG AND FROST IN THE BAN GABRIEL VALLEY. 
By ADXANDBR 0. YCADIE. 

One of the most important districts in California is that 
lying immediately south of the Sierra Madre and sonie- 
times known as the Great Valley of southern California. 
Extending from the Pacific Ocean, in the vicinity of San 

, eastward a distance of more than 60 niiles to 

mea particularly well suited for citrus fruit gowing. The 
land gently rolling for the most part, but traversed by 
the Puente Hills and the Santa Ana Mountains, running in 
a northwest-southeast direction. The San Gabriel Moun- 
tains lie to tlie north and rise somewhat abru tly to eleva- 
tions exceeding 5,000 feet. Some of the best !&own peaks 
such as Mount Lowe, Mount Wilson, 5,800 feet, and Sal; 
Antonio, commonly known as old Baldy, 10,080 feet, can 
be seen from elevated places in the valley. On the eastern 
side the area is bounded by the San Bernardino Mountains, 
with an average elevation exceeding 6,000 feet. Some of 
the best known peaks in this range are San Bernardino, 
1.0,630 feet,. and San Gorgonio, 11,485 feet. There are 
numerous cities and towns in the district, including Los 
Angeles and its various suburbs, also Pasadena, Alhambra, 
Sierra Madre, Monrovia, Azusa, Glendora, San Dimas, 
Covina, Lordsburgli, Pomona, Ont,ario, Chino, C‘oronn, 
Riverside, Redlands, and San Bernarclino. 

The southern half of the whole district is drained by tlie 
Santa Ana River, which has its source in the San Bernarclino 
Mountains, traversing Sam Bernardino Valley and breaking 
through the Santa Ana Mountains between Rincon and 
Yorba, after which it is diverted for irrigation in the cnni- 

aratively level lowlands around Orange, Santa Ana, Ana- 
Reim and Fullerton. Tlie northern portibii is drained by the 
San Gabriel River, which rises near tlie backbone of the 
Sierra Madre and flows westerly through various canyons, 
reaching lower levels near Azusa. It then flows southerly 
through the San Gabriel Valley and the Los Angeles Valley, 
emptying into the Pacific Ocean in a delta east of Long 

Pedro the foothils of the San Bernardino Range, it embraces an 

Beach. A third stream is the Los Angela River formed by 
a number of small creeks uniting east of Los &gelea and 
entering tlie Pacific west of Long Beach. 

It is thus plain that the top0 aphy favors a drainage of the 

flood, or movement of the surface air from the sea inland at 
certain other hours. In  other words, the conditions are ex- 
tremely favorable for the development of air stream which 
reverse their direction at least twice in each 24-hour period. 

In general tlie lower air flows to the southwest during 
the night and early morning hours and to the northeast 
during the afternoon hours. During the winter months 
when areas of high pressure pass over the Great Basin, the 
surface air ap arentl moves south crossing the northern 
flank of the &erra Jad re  and descending with some nio- 
nientuni into the Great Valley. The wind movenient is 
particularly marked in the vicinity of the mountain 
a good illustration being near Cajon Pass, 3,823 feet. Ei:i 
these so-called “northers,” also locally known as Santa 
Anas, the tem erature rises and the humidity falls. The 
esistence of a f ow pressure area south of the Valley of the 
Colorado seems to intensify the condition. Heavy frosts 
occur as a rule after a eriod of boisterous north wind; and 
are undoubtedly tracea \ le to the displacement of the warm 
air of the valley by air that is not quite so warm, but re- 
markably dry and comparatively free from dust. During 
the stillness of the morning hours and before the return flow 
of air from the sea can be effective, the soil, which in places 
consists principally of river wash, coarse sand, and gravel, 
or else a light sandy loam, loses heat rapidly by radiation 
through the dust-free dry air; and it is not unusual on 
January mornings to have temperatures of about 26’ F. 
in tlie orange orchards. At many points, especially in the 
lower lands, care must be taken to protect oranges and lemons 
from both the fall in tem erature and the rather rapid rise 
which occurs about 8 o’c 7 ock in the morning. Ifi various 
papers published by the Weather Bureau the best methods 
of rotecting fruits have been discussed. 

8 n  November 26, 1910, the general conditions of pressure 
ten1 erature and humidity were soniewhat as above de- 
scri%ed, although not as pronounced as those likely to prevail 
later in the season. The accompanying photograph, “Fog 
in the San Gabriel Valley,” showing conditions about 8 a. ni. 
is reproduced through the courtesy of Director Hale of the 
Solar Physics Observatory on aount  Wilson, Cal. The 

hotograph with many others was made by Prof. Ferdinand 
Ellernian of the Observatory, who states that the fog en- 
vel0 ed the mountain about half an hour a fbr  the hoto- 
gra$ was taken. The view is looking south and t R e line 
of og close to tlie ground passes over the Arcadia race 
track. The Puente Hills pr0jec.t above the blanket of fog 
beyond. Tlie temperature near the Snow telescope was 
38.1O. Tlie temperature at  Los Angeles at  5 a. m. was 
46O, the wind northeast and frost was reported. 

The photo aph in addition to being one of tlie most 

the condensation of tlie water va or at  various levels, from 

sharply marked plane of condensation of the line of cumuli 
clouds a t  the top of tlie picture. The main blanket of fog 
lies rather close to the ground, averaging about 200 meters 
for the upper surface. Tlie fog in the foreground, over the 
orange grove, shows stream lines in the lower air. 

The photograph clearly shows the existence of air cur- 
rents at  different levels and the niising of the same. While 
we lack accurate records of temperature and water content 
of tlie air a t  various levels, it IS something to be able to 
look down upon the condensed vapor and have a permanent 
picture of the process of cloud condensation in tlie free air at 
critical times. 

air from the mountains seawar r a t  certain hours and a return 

beautiful of P. og pictures, is of estrenie interest as showing 

the ground to 2,000 meters. H ttention is called to the 


